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(54) Title: SURGICAL SCREW 



(57) Abstract 

A surgical screw (5) having a head (6) being, at least in a portion (8), hem- 
ispherical. A smooth continuous join exists between the head (6) and a shank (7) 
of the screw (5), the head (6) being of the same, or larger, diameter as the shank 
(7). To drive the screw a drive socket (11) is provided concentrically within the 
head, and a cannulation (9) is provided concentrically of the shank (7) and it 
opens into the socket (11) so as to allow the screw (5) to be threaded along a 
guide wire (not shown) or similar. The shank (7) has a smooth or soft thread so 
as to provide an interlocking fixation of a bone end of a tendon graft within a 
prepared hole of a bone, but without damaging either bone structures. The hem- 
ispherical portion (8) provides a smooth continuous curved surface over which a 
graft may flex and move without fatigue or suffering stress concentrations. 
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SHBSICAL SCREW 

Background Art 

This invention relates to surgical screws which are 
particularly well adapted for securing Patellar Tendon 
5 Grafts during reconstruction of the Anterior Cruciate 
Ligament . 

Damaged Anterior Cruciate Ligaments can be repaired 
by grafting a Patellar Tendon physiologically bound to 
blocks of bone at each end, between the femur and tibia 

10 within the knee joint. The graft is inserted into a 
prepared hole and initially bound by a screw inserted 
within the hole beside the graft bone. After time the 
graft fuses with the bone material. While this technique 
works generally well problems can occur in that the head 

15 of the screw rests against the graft material and, as the 
knee is bent and the graft swings around, the head of the 
screw acts as a fulcrum for the graft and can damage the 
graft fibres . Other problems can occur in that 
conventional screw threads will cut into, and therefore 

20 damage, the graft. Also conventional screws can, in some 
procedures, be lost into the knee joint cavity causing a 
longer than necessary operation and further trauma. 
Disclosure of the Invention 

According to one broad form, the present invention 

25 provides a surgical screw having a shank and a head with a 
generally hemispherical head portion of a diameter 
substantially the same as an overall diameter of the shank 
proximate the head or having a greater such diameter and 
another head portion tapering smoothly down to the shank. 

30 Preferably the screw is cannulated and a socket 

drive, such as a hexagonal socket drive, is formed in the 
screw head. 

Preferably a sinusoidal, or other soft, thread form 
is used along the entire length of the screw. 
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Brief Description <?f Prayings 

By way of example only, one preferred embodiment of 
the invention will now be described with reference to the 
drawings in which: 
5 Fig. 1 is a schematic representation of the knee 

joint end of a femur in which a screw according to the 
invention has been inserted; 

Fig. 2 is a schematic sectional view of a screw 
incorporating the present invention; 

10 Fig. 3 is a view, similar to Fig. 2, of a modified 

embodiment of the invention; and 

Fig. 4 is a schematic representation of the Patellar 
Tendon Graft which may be anchored using a screw such as 
that shown in Fig. 2. 

15 Best Mode of Carrying Out Invention 

When repairing damaged Anterior Cruciate Ligaments, a 
blind hole 1 is drilled into the knee joint section of the 
femur 2 and a bone end 3 of a Patellar Tendon Graft 4 is 
inserted into the hole 1 where it is secured in place by 

20 driving in a screw 5 . The screw head 6 lies generally 

under the Tendon Graft 4 and thus, once the knee is again 
put into normal use, the Tendon Graft 4 will be led over 
the screw head 6 and there will be some mutual movement 
between the two . 

25 Although the screw 5 should not actually cut the 

bone 3 of the Tendon Graft 4, it must interlock its thread 
portions with both the bone 3 and inside wall of the 
hole 1 in order to maintain bone 3 rigidly positioned for 
the necessary* period of time for it to fuse to the 

30 femur 2. Thus, as seen in Fig- 2 the thread form of the 
screw 5 is sinusoidal in longitudinal section, that is, it 
has no outermost cutting line which would normally 
helically follow the thread crest. 

The screw head 6 has a surface which extends smoothly 

35 and continuously from the general shank 7 into a 
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hemispherical end portion 8. Central of the head 6, and 
aligned with the longitudinal axis of the screw 5, is a 
hexagonal socket 11 for accepting a mating hexagonal drive 
to screw the screw 5 into its position. The radius of the 
5 hemispherical end portion 8 will generally be in the order 
of 4mm as the typical screw for this operation will be of 
an overall diameter of 8mm, or thereabouts. 

As shown in Fig. 3, the head portion 8 may also be of 
greater diameter than the screw shank 7 , the head portion 
10 being a greater part- sphere with a smooth transition to a 
frusto-conical collar 10 tapering down to the shank 7. 

Of course, the screw 5 may be used in other operative 
situations where a screw of significantly different 
diameter is preferred, the head 6 will generally remain 
15 approximately hemispherical with a smooth transition to 
. the shank. 

In order to more easily lead and align the screw 5 as 
it is first inserted into hole 1, a central cannulation 9 
is included along the length of the screw 5. The 
20 cannulation 9 allows the screw to be handled by a large 

diameter Kirschener wire, or similar, thus the diameter of 
cannulation 9 would typically be in the order of 2.4mm. 
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CLAIMS : 

1. A surgical screw having a shank and a head with a 
generally hemispherical head portion of a diameter 
substantially the same as an overall diameter of the shank 

5 proximate the head or having a greater such diameter and 
another head portion tapering smoothly down to the shank . 

2 . A surgical screw as defined in claim 1 wherein the 
screw has a central cannulation running generally 
longitudinally thereof . 

10 3. A surgical screw as defined in claim 2 wherein the 
screw includes a socket drive within the head and 
communicating with the cannulation, the socket drive being 
adapted to connect in a torque transferring manner a 
corresponding drive device, 

15 4, A surgical screw as defined in claim 3 wherein the 
socket drive is a hexagonal socket drive. 

5 . A surgical screw as defined in claim 1 wherein the 
screw includes a thread which, in longitudinal section 
along the entirety of the thread, is devoid of an 

20 outermost cutting line. 

6 . A surgical screw as defined in claim 5 wherein the 
screw thread is sinusoidal in longitudinal section. 

7 . A surgical screw haviAg a shank and a head with a 
generally hemispherical head portion of a diameter 

25 substantially the same as an overall diameter of the shank 
proximate the head, a soft thread substantially along the 
length of the shank of the screw, a drive socket 
concentric of the head and a longitudinally running 
cannulation concentric of the shank. 

30 8. A surgical screw having a shank and a head with a 

generally hemispherical head portion of a diameter greater 
than an overall diameter of the shank proximate the head 
and another head portion tapering smoothly from the 
hemispherical head portion down to the shank, a soft 

35 thread running substantially along the shank, a drive 
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socket concentrically within the head and a cannulation 
running concentrically within the shank. 

9. An anchoring means for anchoring a tendon graft, by a 
bone end of a tendon graft placed within a prepared hole 
5 within a bone, the anchoring means comprising a screw with 
a soft threaded shank and an approximately part spherical 
head so as to provide, by the part spherical head, a 
smooth continuous surface over which the tendon, graft may 
flex and move in use. 

10 10. A surgical screw as defined in claim 1 when used to 
anchor a bone end of a tendon graft within a hole of a 
bone by providing an interlocking of the bone end and the 
interior of the hole in the bone by virtue of the thread 
and by providing a smooth continuous surface over which 

15 the tendon may flex and move in operation by virtue of a 
substantially hemispherical head portion being positioned 
under the tendon graft. 
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